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Problem

~ Lightning will burn through metallic enclosures. This LDRD will develop a

quantitative understanding of the physical principles that limit voltage and current

penetration in lightning burnthrough.
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Results
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Establish baseline of severe lightning burnthrough response with high-speed photography.
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Many time phases of electrical discharge
development (from subnanosecond to secquds)
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are relevant to this problem.
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The problem is important for designing and b
assessing shielding for safety critical
components. i
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Measure and model indirect coupling responses to establish linear coupling response.
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Approach

Methodology includes:

+ Decompose problem into fundamental coupling components

« Carry out discovery experiments

« Develop and apply models for various physical penetration mechat J ms
diydt
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Velonix 590 PulserMagnectic field Coupling
Drive perpendicular to coupon-Horizefial Cable (71312008)

Velonix 530 Pulser/Mabnectic Field Coupling
Drive parallel to coupon(horizoftal) Harizontal Cable (7131/2008)
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Experiments
« Sandia Lightning Simulator (continuing current & return strokes)
« Discovery experiments involve detailed instrumentation & diagnostics
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Penetration analysis & modeling
+ Electromagnetic coupling mechanisms
« Early-time & late-time discharge
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Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia
Corporation, lly owned subsidiary of Lockheed Martin Corporation, for the L

Department of Energy’s National Nuclear Security Administration under contract DE-AC04-
94AL85000.
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0.15 volts < V7% <0.66 volts  0.21 volts <V,i¢ <0.76 volts d—t" <400KA/ s — 0.1kV <V, < 0.5kV
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Develop an understanding for plasma current distribution during continuing current to return stroke

transition.

Develop arcing threshold models to guide an

Dots are times for simple Braginski expansion of channel
toinner pickoff radius <1, - wi2 - b, of groove number n

‘Open circles are times for which curves begtn to fall
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d interpret measurements of interior arcing potentials.

exp“ca(E)dl]:N Pin

position
(mm)

Cable Protection
Position | Factor
(mm)

6

6 3.4

5

5 AN

Sandia Lightning Simulator Arc to Collector
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Will advance our understanding of how charges and fields penetrate burnthrough holes.

Will allow more realistic assessments of the severity of a burnthrough problem
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